Pharmacokinetic prodrug modeling: in vitro and in vivo kinetics and mechanisms of ancitabine bioconversion to cytarabine.
Conversion rates of the prodrug ancitabine to the antileukemic cytarabine have been measured in vivo (rabbits) and in vitro (in the presence of rabbit blood and human red blood cells, blood, and plasma) using HPLC analyses for the prodrug, drug, and its inactive metabolite, 1-beta-D-arabinosyluracil. These observed pH-dependent in vitro rate constants were consistent with those for chemical hydrolysis determined from controls using Tris buffers. Hydrolysis of ancitabine to cytarabine is chemically, not enzymatically, mediated. The blood concentration-time course for administered compound was described by a two-compartment open model following a rapid intravenous injection of prodrug, drug, or metabolite in each of three rabbits. The in vivo conversion rate constant (kc) following a rapid intravenous prodrug injection was estimated by simultaneous nonlinear regression of ancitabine and cytarabine blood concentration-time courses using equations for two-compartment prodrug and drug with all possible models describing potential conversion sites. The best fit was obtained for the case allowing simultaneous conversion of the prodrug in both central and peripheral compartments to the drug in the central compartment with a common value for kc. The resulting kc value (0.09 h-1, three rabbits) is similar to that for chemical hydrolysis (0.07 h-1) at 38.8 degrees C. Reasons why this agreement is regarded as fortuitous are discussed.